This intelligently written, slim and handy book will be an attractive volume for earth scientists from different disciplines, offering a concise but not oversimplified guide to the physics and fluid dynamics of mantle convection. The book begins with a short Introduction in Chap. 1. Chapter 2 explains the structure and composition of the planet Earth in global dimensions, pointing to the significance and importance of the ridge system in the topographic pattern of the earth. Chapter 3 demonstrates evidence for plate movement from seismology, magnetism and petrological studies. Chapter 4 explains the inevitability of convection for the sake of the earth's thermal gradient, which makes the mantle viscous and yielding matter. The thermal gradient from the level of almost 3,900°C down to the surface temperature exerts convection, which is described in more details in Chap. 5. In Chap. 6 the role of the lithosphere in mantle convection is explained; also a simple theory of mantle convection capable of predicting the velocities of the plates and seafloor topography is developed. It becomes clear for the reader that plate movements are obvious surface manifestation of the convection in the mantle.
The mantle plume and the flow they drive in the surrounding mantle, hotspot tracks, and swell heat and mass transport by the plume mode are explained in Chap. 7. It is stressed that no simple model can explain the irregularities and misfits in the plumes pattern observed, and thermochemically originated plumes may account for many of the regularities. Chapter 8 describes the pictures of mantle convection developed so far. Discussed are the role of the top and bottom thermal layers in driving the mantle convection and how these two layers behave and interact.
